The effect of papaverine on morphologic differentiation, proliferation and invasive potential of human prostatic cancer LNCaP cells.
Intracellular cyclic adenosine monophosphate (AMP) level changes are thought to play an important role in inhibiting cell proliferation and inducing differentiation in several types of cells. It has been reported that cyclic AMP analogs induce terminal differentiation in human prostate cancer cells. Consequently, phosphodiesterase inhibitors may be useful in delineating the role of cyclic AMP in the differentiation of these cells. Therefore, the effect of phosphodiesterase inhibitors on morphologic differentiation, proliferation and invasive potential of human prostate cancer cells was investigated. Three human prostate cancer cell lines PC-3, DU145 and LNCaP were treated with one of the phosphodiesterase inhibitors, papaverine, 3-isobutyl-1-methylxanthine (IBMX) or theophylline, for 6 days. Morphologic changes of these cells induced by phosphodiesterase inhibitors were observed by microscopy. Intracellular cyclic AMP levels in LNCaP cells were measured by radioimmunoassay using a cyclic AMP assay kit. The effect of papaverine on the proliferation and invasive potential of LNCaP cells were measured by cell counting and the Matrigel invasion chamber assay. Of the three agents, examined papaverine (10(-5) mol/L) is the most effective inducer of morphologic change and also raised intracellular cyclic AMP levels in LNCaP cells. However, unlike LNCaP cells, PC-3 and DU145 cells treated with phosphodiesterase inhibitors, including papaverine, showed little change in morphology. Additionally, proliferation and invasive potential of LNCaP cells were significantly inhibited by papaverine. The results suggest that papaverine induces terminal differentiation in LNCaP cells, which is correlated with an intracellular cyclic AMP-mediated pathway.